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@ Transfer printing of flocked fabric. 

(57) A transfer printed, flocked fabric includes a 
textile substrate (12), raised nylon fibers (18) on 
the substrate, a black-pigmented adhesive (14) 
adhering the nylon fibers to the substrate and 
disperse dye (19) distributed in a pattern in 
upper portions of the nylon fibers and the upper 
portions of the nylon fibers being colored only 
by disperse dye, thereby forming a deep, dark, 
crock-fast colored print. 
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Background of the Invention 

Th pres nt invention relates to improv mentsin 
transfer printing on flocked fabrics. 

Flocked fabrics are known to be made by adher- s 
ing short fibers, typically nylon or polyester to a sub- 
strate using, conventionally, a clear adhesive. The fib- 
ers may be pre-dyed, known as fiber-dye, or in their 
natural state, in which they are a white, translucent 
color. 10 

Transfer printing entails combining a paper hav- 
ing the dyestuffs for the fabric arrayed on it in a print 
pattern, placing the paper and fabric into intimate con- 
tact and exposing the paper and fabric to pressure 
and heat. The result is the sublimation of the disperse 15 
dye and its entry into the fibers of the fabric. It is con- 
ventional for transfer print papers to have the print ar- 
rayed over the entire extent of the paper, so that the 
pattern to be printed can be seen in reverse on the pa- 
per itself. Transfer printed fabrics, having been ex- 20 
posed to heat and pressure in the printing process 
typically have a flat and papery look and hand. This 
is often deemed undesirable, especially in a flocked 
fabric. 

It is known to add pigment to an adhesive used in 25 
some flocked fabric manufacturing. In one case, the 
pigmented adhesive is used to bind flock on fabric 
which is subsequently printed using wet processing 
techniques to achieve deep rich colors. However wet 
processing involves very different considerations 30 
from transfer printing, which is a lower-cost, dry proc- 
ess. Tinted adhesives are also known for use with 
pre-dyed flock, to obtain an overall intensity of shade. 

However, it has not been possible previously in 
printing the flocked fabrics with transfer printing to 35 
achieve deep, dark shades using conventional print 
papers. When this is attempted, there are problems 
of grin-through, crocking and inferior lighftastness. 
The fabric substrate can be seen between the fibers, 
interfering with the desired visual effect of the printed 40 
pattern. Efforts to add dyestuff to the print paper in 
order to achieve deeper shades have been unsuc- 
cessful because the dyestuff in such a heavy concen- 
tration is not fully absorbed into t he fibers. As a result, 
the dyestuff can rub off, an undesirable and commer- 45 
cially unacceptable result The rubbing off of the col- 
ors in this fashion is known as "crocking". 

Accordingly, there is a need in the art for an im- 
proved method for transfer printing onto flocked fab- 
rics to achieve deep, dark shades, and also a need for so 
deep, darkly transfer printed flocked fabrics. 

Summary of the Invention 

The pres nt inv ntion fulfills this n ed in the art 55 
by providing a transf r printed, flocked fabric compris- 
ing a textil substrat , raised thermoplastic fibers on 
the substrat , a dark pigmented adhesiv adhering 



t he fibers to the substrate and dispers dy distribut- 
ed in a pattern in upper portions of th thermoplastic 
fibers. Th disp rs dy mak sad p, dark color d 
print. In a preferred mbodiment th pigment is black. 
Other dark pigments usable include those which are 
blue, green or red. Typically, the upper portions of the 
fibers are colored only by disperse dye. The invention 
results in the dyed pattern being crock-fast The fib- 
ers are typically nylon or polyester. 

The printed fabrics may have loftier, more erect 
pile than conventional transfer printed flocked fabrics, 
and a softer hand. 

The fibers may be arrayed on the substrate in a 
textured array, so that some fibers diverge from 
neighboring fibers more than other fibers and the pig- 
mented adhesive is visible between the diverging fib- 
ers. 

The invention also includes a method of printing 
a flocked fabric including adhering undyed thermo- 
plastic fibers to a substrate with a pigmented adhe- 
sive so that the fibers have a lower portion adhered 
to the substrate and an upper portion forming a nap 
and thereby forming a flocked fabric, and transfer 
printing the flocked fabric. Preferably, the adhering 
step comprises adhering the fibers with a darkly pig- 
mented adhesive. The adhering step may include ad- 
hering nylon fibers. 

In one embodiment the adhering step includes 
adhering the fibers with a black pigmented adhesive. 

The invention preferably includes heat setting the 
flocked fabric between the adhering step and the 
transfer printing step. Alternatively the flocked fabric 
may be thermally brushed after the transfer printing 
step. The transfer printing step preferably includes 
printing with a pattern having deep, dark colors. 

The adhering step may include texturizing the fib- 
ers on the substrate to cause some fibers to diverge 
from neighboring fibers more than other fibers so the 
pigmented adhesive is visible between the diverging 
fibers. 

Typically, when using the method of the invention 
the printing step may include pressing the fabric to a 
transfer print paper at pressures lower than in con- 
ventional transfer printing. For example, the pressure 
may lie in the range of 10 to 59 pounds per square 
inch. 

Brief Description of the Drawings 

The invention will be better understood after a 
reading of the Detailed Description of the Preferred 
Embodiments and a review of the drawings in which: 

FIGURE 1 is a schematic view of a transfer print 

process suitable for use in th present inv ntion; 

FIGURE 2 is an enlarg d, sch matic view of the 

fabric according to the inv ntion. 



07/01/2002, EAST Version: 1.03.0002 



3 



EP0 581 614 A1 



4 



D tailed Description of th Preferred Embodiments 

Th present invention is mad possibt , in part by 
preparation of the flocked fabric. In li u of using th 
conventional clear adhesives used for adhering the s 
flock to the substrate, a pigmented adhesive is sub- 
stituted. The adhesive may be any adhesive conven- 
tionally used for adhering flock to substrates in mak- 
ing flocked fabrics, including those available from B.F. 
Goodrich, 9911 Brecksville Rd., Brecksville, Ohio, 10 
and other suppliers. A pigment is added to the basic 
adhesive, the precise color of the pigment being dic- 
tated by desired results. Preferably, the pigment is of 
a dark color to help achieve the deep, dark color in 
the printed fabric. The pigment may be black or other 15 
dark shades such as navy blue, dark red, dark green, 
or the like. 

The adhesives are typically water-based acrylic 
polymers. Conventional processing of the adhesive 
may also be used including viscosity adjustments and 20 
other conventional additive treatments. A suitable pig- 
ment for inclusion in the adhesive is Ecco Brite HL 
7417 BK 4-710, available from Eastern Color and 
Chemical Co., 35 Livingston St., Providence, Rhode 
Island 02904. Other similar pigments can be substi- 25 
tuted. The fibers used in the flocking process are the 
natural, undyed fibers, so that they have their normal 
translucent, whitish color. 

If desired, the flocked fabric can be air texturized, 
a conventional procedure involving the application of 30 
an air flow to cause the fibers to be oriented on the 
fabric surface in a decorative pattern before the ad- 
hesive is allowed to set or cure. This results in some 
fibers being arrayed on the substrate in a textured ar- 
ray, so that some fibers diverge from neighboring fib- 35 
ers more than other fibers. The pigmented adhesive 
is visible between the diverging fibers, but since it is 
a dark color, it contributes to the depth of shade ef- 
fect, ratherthan being an objectionable grin-through. 

The fabric so made is fed into a conventional 40 
transfer printing machine, as shown schematically in 
Figure 1. The fabric 22 is fed along with the transfer 
print paper 28 into the machine 20. A large, heated roll 
24 puts the fabric into intimate contact with the paper 
and begins the sublimation process of the disperse 45 
dye on the paper 28 for impregnation into the fibers 
of the fabric 22. The combined paper and fabric follow 
a path 26 through additional rollers to provide enough 
residence time for complete sublimation of the dis- 
perse dye into the fibers of the fabric. so 

However, the pressure applied to the fabric need 
not be as great as when flocked fabrics are transfer 
printed conv ntionally. Since the dyestuff need only 
color th upp r portions of the fib rs, th damaging 
pressure conventionally used to pen trate to the 55 
d pthsofth pilen d not be used. The result is that 
the pile r mains mor upright and er ct, giving the 
fabric a softer and loftier hand than conventionally 



transfer printed flocked fabrics, as well as less grin- 
through and crocking. For exampl , when using a 
Gessner transf r print machine (available from G ss- 
ner Co., Gre nsboro, NC USA), pr ssures on th or- 
der of 60 pounds (27.3 kg) per square inch are used 
conventionally. With the invention, the pressure can 
be reduced to as low as 1 0 pounds (4.5 kg) per square 
inch for some print patterns and still achieve good 
depth of shade. 

The fibers are any fibers which can be suitably 
transfer-printed. Presently thermoplastic fibers are 
known to be transfer- printable, with nylon and poly- 
ester fibers being the most common candidates for 
transfer-printing. The transfer-print dyestuffs are typ- 
ically disperse dyes, well-known for printing and dye- 
ing nylon and polyester. 

A schematic sectional view of the printed fabric 
can be seen in Figure 2. The fabric 32 includes the 
substrate 12, which may be woven, as shown, or any 
the other suitable construction. Nylon fibers 18 are 
adhered to the substrate 12 with an adhesive 14 so 
that lower portions of the fibers are imbedded in the 
adhesive and upper portions form a nap standing up 
from the fabric. The adhesive 14 has pigment partic- 
les 16, shown schematically in Figure 2, arrayed 
through it to give the adhesive an overall dark color, 
the color being determined by the color of the pig- 
ment particles 16. Similarly, the fibers 18 are colored 
by the disperse dye 19 which has impregnated into 
the upper portions of the fibers by the transfer print- 
ing process. Of course, the transfer print will form a 
pattern of various colors on various different portions 
of the fabric, depending on the print pattern. Also, the 
disperse dye will form a uniform dispersion in the 
thermoplastic fiber, but is shown only schematically 
in the figure as particulate colorations. 

It is desirable to assure the upright orientation of 
the fibers in the fabric, and this can be done by two 
alternate methods. In the first, the fabric is heat set 
after the fibers are adhered to the substrate and be- 
fore printing. Alternatively, the fabric can go straight 
from flocking to transfer-printing and be subjected to 
a thermal brushing after transfer-printing to restore 
the nap in the fabric. 

The resulting fabric provides a deep, dark print 
which is crock-fast, and not subject to objectionable 
grin-through. Also, the hand is softer and loftier than 
conventionally transfer printed flcoked fabrics, largely 
because the pile is more erect 

Those of ordinary skill in the art will appreciate 
that the invention can be carried out in various other 
embodiments beyond the specific embodiments dis- 
closed herein. These are d em d to be within the 
scop of the invention as claimed. 
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Claim 

1 . A transfer printed, flocked fabric comprising a tex- 
tile substrate, rais d thermoplastic fibers on the 
substrate, a dark pigmented adhesive adhering 5 
said fibers to said substrate and disperse dye dis- 
tributed in a pattern in upper portions of said ther- 
moplastic fibers. 

2. A fabric as claimed in claim 1 wherein said dis- 10 
perse dye makes a deep, dark colored print. 

3. A fabric as claimed in claim 1 or claim 2 wherein 
said pigment is black. 

4. A fabric as claimed in claim 1 or claim 2 wherein 
said pigment is blue. 

5. A fabric as claimed in claim 1 or claim 2 wherein 
said pigment is green. 20 

6. A fabric as claimed in any preceding claim where- 
in said upper portions of said fibers are colored 
only by disperse dye. 

7. A fabric as claimed in any preceding claim where- 
in said dyed pattern is crock-fast. 

8. Afabric as claimed in any preceding claim where- 
in said fibers are nylon. 

9. Afabric as claimed in any of claims 1 to 7 wherein 
said fibers are polyester. 

10. Afabric as claimed in any preceding claim where- 
in said fibers are arrayed on said substrate in a 
textured array, so that some fibers diverge from 
neighboring fibers more than other fibers and 
said pigmented adhesive is visible between said 
diverging fibers. 

11. Afabric as claimed in any preceding claim where- 
in said fabric has a loftier, more erect pile and a 
softer hand than conventional transfer printed 
flocked fabrics. 45 

12. A transfer printed, flocked fabric comprising a tex- 
tile substrate, raised nylon fibers on said sub- 
strate, a black-pigmented adhesive adhering said 
nylon fibers to said substrate and disperse dye so 
distributed in a pattern in upper portions of said 
nylon fibers and said upper portions of said nylon 
fibers being colored only by disperse dye, th re- 

by forming ad ep, dark, crock-fast, color d print. 

55 

13. A method of printing a flock d fabric comprising 
the steps of: 

adhering undy d thermoplastic fibers to a 



substrate with a pigmented adhesive so that the 
fib rs have a low r portion adhered t the sub- 
strate and an upper portion forming a nap and 
thereby forming a flock d fabric, and 

transfer printing the flocked fabric. 

14. Amethod as claimed in claim 13 wherein said ad- 
hering step comprises adhering the fibers with a 
darkly pigmented adhesive. 

15. Amethod as claimed in claim 14 wherein said ad- 
hering step comprises adhering the fibers with a 
black pigmented adhesive. 



17. Amethod as claimed in any of claims 13 to 16 fur- 
ther comprising heat setting the flocked fabric be- 
tween the adhering step and the transfer printing 
step. 



fabric to a transfer print paper at pressures lower 
than in conventional transfer printing. 

22. A method as claimed in any of claims 13 to 20 
wherein said printing step includes pressing the 
fabric to a transfer print paper in a transfer print 
machine at a pressure between about 10 and 
about 59 pounds per square inch. 

23. A method of printing a flocked fabric comprising 
the steps of: 

adhering undyed nylon fibers to a sub- 
strate with a darkly pigment d adhesive so that 
the nylon fibers hav a lower p rtion adhered to 
th substrat andanupp r portion forming a nap 
and th reby forming a flock d fabric, and 

transfer printing the flock d fabric at pres- 
sures less than those us d in conventional trans- 



15 16. A method as claimed in any of claims 13 to 15 
wherein said adhering step comprises adhering 
nylon fibers. 



18. Amethod as claimed in any of claims 1 3 to 1 7 fur- 
25 ther comprising thermal brushing the flocked 

fabric after the transfer printing step. 

19. A method as claimed in any of claims 13 to 18 
wherein said transfer printing step comprises 

30 printing with a pattern having deep, dark colors. 

20. A method as claimed in any of claims 13 to 19 
wherein said adhering step includes texturizing 
the fibers on the substrate to cause some fibers 

35 to diverge from neighboring fibers more than 
other fibers and the pigmented adhesive is visi- 
ble between the diverging fibers. 

21. A method as claimed in any of claims 13 to 20 
40 wherein said printing step includes pressing the 
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fer printing with a patt rn having deep, dark col- 
ors. 

24. Amethod as claim d in claim 23 further compris- 
ing heat setting the flocked fabric between the 5 
adhering step and the transfer printing step. 

25. A method as claimed in claim 23 or claim 24 fur- 
ther comprising thermal brushing the flocked 
fabric after the transfer printing step. 10 
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